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ABSTKACT.--Trends in forest harvesting equipment 
costs, labor costs, and harvesting costs in the 
South since the 1960's are sumarized based on data 
collected from available price reporting services, 
Equipmettt costs and wage rates have generally 
increased at a rate greater than that of inflation 
in general hut less than that of industrial 
comodities, Logging costs have increased at a rate 
considerably less than inflation. This indicates 
that logging productivity has increased 
significantly in the last two decades, 

INTRODUCTION 

Harvesting productivity and costs are priority 
concerns for the forest products industry. 
Productivity gains are needed to offset rising costs 
of personnel, materials, and equipment. How well 
these f'lctors are combined by mandgearnt will 
determine logging costs for individual operations 
and affect the competitiveness of the industry. 

This paper examines recent trends in 
productivity and costs for labor and machines 
involved in harvesting timber in the South. First, 
the development of modern logging methods and 
mectsanization will be reviewed. Second, the 
available data on logging iabor and equipment 
productivity and costs are summarized. Third, the 
trends in average southern logging costs are 
determined. Based on this data, the overall trends 
in and causes for changes in southern logging 
productivity and costs are discussed. 
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HISTORICAL LOGGING METHODS AND MECWANIZATION 

Before World War IE, logging in the South was 
performed by labor-intensive methods. Trees were 
usually felled and bucked in the woods using 
crosscut and bow saws. Sawtimber and pulpwood were 
h a u l e d  Irotn the woods using horses or muleri, either 
as individual trees or using pallet skids that held 
stacked pulpwood. Once at the deck, sawlogs were 
loaded by using elevated ramps to pull it up across 
the bed of a truck or by A-frame with cables and 
winches. Pulpwood harvested at this time was often 
cut with hand saws, delimbed and bucked in the 
woods, and piled in flat stacks or in "teepees." 
Small 2- or 3-axle straight (bobtail) trucke would 
then drive to the woods and 2 persons would hand 
load the pulpwood bolts onto the truck. In the 
1950%, the use of pulpwood pallets was introduced. 
These allowed loggers to stack bolts on steel frames 
in the woods, which could later be winched onto a 
straight truck or trailer, either directly in the 
woods or after being pulled to the roadside by a 
bulldozer. 

Simple loading by rollaway (hand) and elevated 
ramps has now given way to efficient, modern, 
hydraulic loaders. Earlier methods included 
crosshaul, and some type of cable hoists. Front-end 
wheel loaders were introduced in 1950% and the 
cable (bigstick) loader was generally replaced by 
the hydraulic knuckleboom, beginning in the 1960's. 
From the 1950's to the present, roads and trucking 
equipment have improved, leading trucks to gradually 
supplant railroads as the primary means for log 
transport in the South. 

The gasoline-powered chain saw has become the 
most widely-used tool in logging. Most early saws 
were very cumbersome and could not cut trees well. 
Over time, many loggers, inventors, machinists, and 
engineers worked at developing and improving the 



c l r a in  saw. C l r a r l i e  Wolf d e v e l o p e d  and marke ted  a  
f o r e r u n n e r  t o  t h e  modern c h a i n  saw i n  1920. I n  
(;ermany, Andreas  S t i l t 1  was work ing  i n  ret.Iucing t l ~ e  
s i z e  and w e i g h t  o f  t h e  p o r t a b l e  saw. Some o f  t h e s e  
saws were  impor t ed  t o  t h e  Un i t ed  S t a t e s  d u r i n g  World 
War I 1  when t l r e r e  was a  g r e a t  demand f o r  powered 
saws f o r  t h e  woods. E f f i c i e n c y  i n c r e a s e d  g r e a t l y  
w i t h  t h e  development  o f  a  u n i q u e  saw c h a i n  by J o e  
Cox i u  tlre 1940 ' s  ( L u c i a  1981) .  I ) e v e l o p m e ~ ~ t  o f  t h e  
f i r s t  l i g h t - w e i g h t  c h a i n  saws i n  t h e  e a r l y  1960 ' s  
f a c i l i t a t e d  t h e i r  u s e  f o r  c u t t i n g  pulpwood and 
d e l i m b i n g .  

The f i r s t  whee l  t r a c t o r s  were  fou r -whee l -d r ive  
t r u c k s  w i t h  Ackermann s t e e r i n g .  An a r t i c u l a t e d  
f o r e s t  t r a c t o r  was deve loped  i n  1955 i n  e a s t e r n  
Canada, w h i l e  a  c o n c u r r e n t  development  was b e i n g  
made i n  t h e  f ' a c i f i c  Nor thwest  ( S i l v e r s i d e s  1966) .  
The t r a c t o r s  were  used e i t h e r  a s  f o r w a r d e r s ,  wlr ic l~  
c a r r i e d  shor twood on e l e v a t e d  bunks ,  o r  a s  ground 
s k i d d e r s ,  which d r a g g e d  longwood w i t h  c a b l e s .  
Development o f  bund led  wood f o r w a r d e r s  had been 
t r i e d  u n s u c c e s s f u l l y  w i t h  r i g i d - f r a m e  wheel  
t r a c t o r s .  Tite a r t i c u l a t e d  wheel  t r a c t o r  became a n  
i d e a l  c a r r i e r .  C o n c u r r e n t  w i t h  t h e  development  o f  
a n  a r t i c u l a t e d  machine was t h e  i n t r o d u c t i o i i  o f  t h e  
i n t e g r a l  a r c l t ,  which p e r m i t t e d  tlre l i f t i n g  o f  l o g s  
wittr  s t e e l  c ' l b l e s .  "Choke r l e s s "  s k i d d e r s  were  
introduce11 i l l  t h e  1960 ' s .  Cltokers were  r e p l a c e d  
w i t h  g r a p p l e s  on  a  f i x e d  boom o r  on a  swing boom. 
They were  ntoi-e e f f i c i e n t  , e s p e c i a l  l y  f o r  pulpwood, 
once  f e l l e r - l ) u n c h e r s  were  a d o p t e d ,  b e c a u s e  t h e y  
a l l o w e d  sk idc l e r s  t o  c a r r y  more s m a l l  s t e m s  a t  once  
t h a n  c o u l d  be  choked w i t h  c a b l e s .  Most g r a p p l e  
s k i d d e r s  so l r l  now a l s o  have  f a c t o r y - i n s t a l l e d  c a b l e s  
a s  w e l l .  

P o r t a b l e  c h i p p e r s  were  deve loped  i n  t h e  ea r ly  
1 9 5 0 ' s  b u t  d i d  n o t  become p o p u l a r  u n t i l  t h e  1970 ' s .  
S e v e r a l  v e r s i o n s  o f  p o r t a b l e  c h i p p e r s  have  been 
manufac tu red  i n  r e s p o n s e  t o  a  need o r  r e g i o n a l  
a p p l i c a t i o n .  T h e i r  u s e  i s  s t i l l  l i m i t e d  by a s m a l l  
demand f o r  t i le d i r t y  c h i p s  t h a t  a r e  produced i n  t h e  
woods. 

T r e e  s t t e a r s  were  i n t r o d u c e d  i n  t h e  1 9 6 0 ' s  a l s o .  
The e a r l y  s l r e a r s  were  d i r e c t i o n a l  f e l l i n g  d e v i c e s .  
A f t e r  m e c t ~ a n i c a l  f e l l i n g  was a c c e p t e d ,  h o l d i n g  arms 
were  added t o  a c c u m u l a t e ,  t r a n s p o r t ,  and b u t ~ c h  
t r e e s .  Mechanized f e l l i n g  l e d  t o  development  o f  
m u l t i - f u n c t i o n a l  mach ines  t o  mechanize  shor twood 
h a r v e s t i n g .  These  machines  f e l l e d ,  de l imbed ,  
bucked,  and bunched. O t h e r s  were  d e v e l o p e d  co  f e l l  
and d e l i m b  whole t r e e s .  I n  g e n e r a l ,  however ,  t h e s e  
machines  have  n o t  been w i d e l y  a d o p t e d .  

Canada lrad s y s t e m s  i n  which a l l  f u n c t i o n s  were  
c o m p l e t e l y  mechanized i n  t h e  mid-60 's .  These  
s y s t e m s  e i t h e r  had m u l t i - f u n c t i o n a l  mach ines  o r  
s e v e r a l  s i n g l e - f u n c t i o n a l  machines .  The p a s t  
t r e n d s ,  a s  w e l l  a s  F u t u r e  p r o s p e c t s  f o r  
~ t ~ e c l ~ a n i z ~ t t  ion  i n  Sweden a r e  summarized i n  f i g u r e  1 .  
l 'hese t r e n d s  g e n e r a l l y  p a r a l l e l  t h e  m e c h a n i z a t i o n  o f  
t i m h e r  t t a r v e s t i n g  i n  Nor th  America and t h e  s o u t h e r n  
l l n i t e d  S t a t e s ,  e x c e p t  t h e  Sott th h a s  r e l i e d  more on 
r a i l  and l e s s  on r i v e r  t r a n s p o r t .  

1)espi t e  i rdopt ion  o f  new equ ipmen t ,  ntitny 
l a b o r - i t t t c n s i v e  o p e r a t i o n s  remain i n  u s e .  (:~thl)age 
(1982)  found t h a t  b o b t a i l  s y s t e m s  a r e  s t i l l  tire 
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F i g u r e  1 .  T r e n d s  i n  Logging Mechan iza t ion .  Source :  
S k o g s a r h e t e n  1980, 

l o w e s t  a v e r a g e  c o s t  p r o d u c e r s  f o r  pulpwood on v e r y  
s m a l l  t r a c t s .  Even l a r g e  o p e r a t i o n s  i n  t h e  C o a s t a l  
P l a i n  u s u a l l y  have  a t  l e a s t  one  c a b l e  s k i d d e r .  
Rougt~ o r  swampy t e r r a i n  r e d u c e  t h e  p r o d u c t i v i t y  o f  
r u b b e r - t i r e d  f e l l e r  b u n c h e r s  and g r a p p l e  s k i d d e r s ,  
s o  l e s s  mechanized s y s t e m s  may be  more 
c o s t - e f f i c i e n t .  La rge  t r e e s ,  hardwoods ,  and 
h igh -va lue  s p e c i e s  a r e  s t i l l  h a r v e s t e d  w i t h  
c h a i n s a w s ,  i n  o r d e r  t o  p r e v e n t  b u t t  damage. 

PRODUCTIVITY AND COSTS 

A u n i f o r m ,  w e l l  c o n s t r u c t e d  d a t a  base  f o r  
l o g g i n g  p r o d u c t i v i t y  and c o s t s  d o e s  n o t  e x i s t .  
Thus ,  one must u s e  v a r i o u s  s e c o n d a r y  measu res  t o  
r o u g h l y  e s t i m a t e  t h e s e  f a c t o r s .  

Labor  

PRODUCTIVITY.--Productivity is  a n  i m p o r t a n t  
measure  o f  t h e  s u c c e s s  o f  m e c h a n i z a t i o n .  Althougtr 
o f t e n  e x p r e s s e d  i n  t e r m s  o f  l a b o r  p r o d u c t i v i t y ,  s u c h  
a s  o u t p u t  p e r  employee o r  pe r son -hour ,  i t  a c t u a l l y  
r e p r e s e n t s  t h e  o u t p u t  r e s u l t i n g  f rom t h e  e n t i r e  s e t  
o f  r e s o u r c e s  u sed  i n  t h e  p r o d u c t i o n  p r o c e s s .  

Changes i n  o u t p u t  p e r  employee i n  t h e  Un i t ed  
S t a t e s ,  t h e  S o u t h ,  and 1 .ouis iana  were  c a l c u l a t e d  f o r  
t h e  p e r i o d s  r e p o r t e d  by t h e  Census  o f  Manufac tu re s  
( U . S .  Bureau o f  Census  1967-1982), a s  shown i n  T a b l e  
1 .  Ou tpu t  was measured by v a l u e  o f  s h i p m e n t s  d a t a ,  
a d j u s t e d  f u r  p r i c e  changes  by t h e  PPI-A11 
Commodfties i ndex .  P r o d u c t i v i t y  i n  a l l  a r e a s  
i n c r e a s e d  from 1967 t o  1977, b u t  showed a d e c l i n e  
f o r  t h e  most r e c e n t  p e r i o d  b e c a u s e  1982 f i g u r e s  
r e f l e c t  r e c e v s t o n n r y  c o n d i t i o n s .  The L o u i s i a n a  
l o g g i n g  i n d u s t r y  had t h e  b e s t  r e c o r d .  G r e a t e r  
c a p i t a l  i n v e s t m e n t  r e s u l t e d  i n  h i g h e r  p r o d u c t i v i t y  
r e l a t i v e  t o  t i le S o u t h  and t h e  U.S. 



TABLE 1.--Average a n n u a l  g rowth  r a t e s  i n  o u t p u t  
p e r  employee  i n  t i m b e r  h a r v e s t i n g ,  1967-1982. 

Area  1967- 1972- 1977- 1967- 
1972 1977 1982 1982 

- 

U.S. 5.5 7.1 -2.4 3.1 

S o u t h  6 . 3  8 . 1  -2,7 3 . 8  

La. 3.9 10.7 -1.1 4.4 

COSTS.--Periodic d a t a  on  employment and e a r n i n g s  
i n  t h e  l o g g i n g  i n d u s t r y  a r e  a l s o  c o n t a i n e d  i n  t h e  
Census  o f  Manufac tu re s .  T a b l e  2  shows v a r i o u s  
measu res  o f  l a b o r  c o s t  and c a p i t a l  e x p e n d i t u r e s  f o r  
t h e  l o g g i n g  i n d u s t r y .  T o t a l  p a y r o l l  c o s t s  p e r  
employee  and wage r a t e s  f o r  p r o d u c t i o n  w o r k e r s  have  
i n c r e a s e d  s t e a d i l y  s i n c e  1967; however ,  p a y r o l l  a s  a  
p e r c e n t  o f  v a l u e  added h a s  g e n e r a l l y  d e c l i n e d .  

Value  added is  t h e  amount r e m a i n i n g  a f t e r  t h e  
c o s t  o f  s tumpage is s u b t r a c t e d  from t h e  r evenue  
r e c e i v e d  from p r o d u c t  s a l e s .  T h i s  must c o v e r  a i l  
t h e  e x p e n s e s  o f  o p e r a t i o n  and a  marg in  f o r  p r o f i t .  
A d e c l i n i n g  r a t i o  o f  p a y r o l l  t o  v a l u e  added is 
i n d i c a t i v e  o f  a n  i n c r e a s i n g  impor t ance  o f  c a p i t a l  t o  
l a b o r .  New c a p i t a l  i n v e s t m e n t  p e r  employee  
i n c r e a s e d  r a p i d l y  from 1967 t o  1977, b u t  198.2 l e v e l s  
were  down due t o  t h e  s e v e r e  r e c e s s i o n  t h a t  y e a r .  
The l o g g i n g  i n d u s t r y  i n  L o u i s i a n a  h a s  performed b e s t  
i n  r e d u c i n g  p a y r o l l  a s  a  p e r c e n t  o f  v a l u e  added and 
i i r c r e a s i n g  t h e  l e v e l  of c a p i  t d l  i n v e s t m e n t .  

'l'ABI,E 2 . - - H i s t o r i c a l  Timber t l a r v e s t i n g  Labor  
C o s t s  and Inves tmen t  from Census  o f  Manufac tu re s  
Data .  S.I .C. Code 2411. 

P a y r o l l  Wage/Hour P a y r o l l  a s  New C a p i t a l  
p e r  P r o d u c t i o n  X o f  Value Inves tmen t  

Year Employee Workers Added P e r  Employee - 
( d o l l a r s )  ( d o l l a r s )  ( p e r c e n t )  ( d o l l a r s )  

SOUTH - 

1.011 15 IANA 

UNITED STATES 

Equipment 

PKOUUCTIV1TY.--Based o n  a  1976 pulpwood 
p r o d u c e r s  s u r v e y  r e p o r t e d  i n  Watson e t  a l .  (19781, 
we c a l c u l a t e d  t h e  a v e r a g e  weekly  p r o d u c t i o n  r a t e s  
and f i r m  a s s e t s  f o r  t h e  d i f f e r e n t  s y s t e m s  shown i n  
T a b l e  3. The s y s t e m s  r anged  f rom l a b o r - i n t e n s i v e  t o  
h i g h l y  mechanized.  

The number o f  p e r s o n n e l  i n  e a c h  f i r m  i n c r e a s e d  
a s  t h e  m e c h a n i z a t i o n  l e v e l  i n c r e a s e d .  As 
m e c h a n i z a t i o n  i n c r e a s e d ,  t h e  o u t p u t  p e r  week 
i n c r e a s e d ,  a s  d i d  t h e  week ly  p r o d u c t i o n  p e r  p e r s o n .  
Ou tpu t  p e r  amount o f  c a p i t a l  i n v e s t e d  d e c r e a s e d  w i t h  
i n c r e a s i n g  m e c h a n i z a t i o n .  The 1976 s u r v e y  d i d  n o t  
i n c l u d e  f e l l e r - b u n c h e r  s y s t e m s ,  which would have  
i n c r e a s e d  p r o d u c t i o n  f o r  s y s t e m s  w i t h  g r a p p l e  
s k i d d e r s .  However, a 1480 s u r v e y  made s p e c i f i c a l l y  
o f  1 2 1  h i g h  volume s o u t h e r n  wood p r o d u c e r s  found 
t h a t  s y s t e m s  u s i n g  r u b b e r - t i r e d  f e l l e r  b u n c h e r s  and 
g r a p p l e  s k i d d e r s  h a r v e s t e d  a n  a v e r a g e  o f  400 c o r d s  
p e r  week (Weaver e t  a l .  1982).  T h i s  d a t a  p r o v i d e s  
a d d i t i o n a l  e v i d e n c e  t h a t  mechanized s y s t e m s  a r e  more 
p r o d u c t i v e ,  'Today, mechanized high-volume p r o d u c e r s  
p r o b a b l y  c o n s t i t u t e  a n  e v e n  g r e a t e r  s h a r e  o f  
s o u t h e r n  pulpwood p r o d u c t i o n  c a p a c i t y .  

COSTS.--Data on s o u t h e r n  f o r e s t r y  equipment  
p r i c e s  have  been p u b l i s h e d  o v e r  a  p e r i o d  o f  y e a r s  by 
Plumrner (1967-1982) ,  Cubbage (1982)  and Werblow and 
Cubhage ( 1 9 8 6 ) -  To d e t e r m i n e  h i s t o r i c a l  p r i c e  
t r e n d s  f o r  t h i s  equ ipmen t ,  p r i c e  d a t a  were  
summarized by y e a r  and equipment  t y p e  (Cubbage and 
Werblow 1985) .  The equipment  c o m o n l y  used i n  t h e  
Sou th  w ~ i s  s e l e c t e d  t o  form a  we igh ted  ave rnge  index  
t o  de t e r rn lne  a v e r a g e  p r i c e  i n c r e a s e s  o v e r  t ime ,  
Weigh t s  were  a s s i g n e d  a c c o r d i n g  t o  t h e  
p u r c h a s e  p r i c e s  f o r  e a c h  p i e c e  o f  equipment .  

Logging C o s t s  

Da ta  on l o g g i n g  c o s t s  o r  l o g g i n g  c o n t r a c t  r a c e s  
p e r  se a r e  n o t  p u b l i s h e d  i n  any  r e f e r e n c e s ,  b u t  t h e y  
c a n  be  d e r i v e d  from s e c o n d a r y  s o u r c e s .  Timber Mart  
Sou th  (1985) h a s  r e p o r t e d  a v e r a g e  s o u t h e r n  p r i c e s  
f o r  s tumpage and d e l i v e r e d - t o - t h e - m i l 1  wood p r o d u c t s  
s i n c e  1976. The d i f f e r e n c e  between t h e  two is  a  
measure  of l o g g i n g  c o s t s .  A l so ,  L o u i s i a n a  h a s  
p u b l i s h e d  strimpage and d e l i v e r e d  p r i c e s  f o r  
s awt imber  and  pulpwood s t a t e  s i n c e  1955 ( L o u i s i a n a  
Depar tment  of  A g r i c u l t u r e  1967-1984, U l r i e h  1985). 
For compar i son ,  l o g g i n g  c o s t  measu res  were  
c ~ l c u l ~ t e t l  l rom 1967 t o  1984 f o r  1 ,ouis iana  p i n e  
pulpwood 'ind sawt imber ,  and f rom 1976 t o  1984 f o r  
T i ~ t b e r  M a r t  Sou th  p i n e  pulpwood and sawt imber .  

COST TRENDS 

Using t h e  above  i n f o r m a t i o n ,  t h e  a v e r a g e  t r e n d  
i n  l a b o r ,  equ ipmen t ,  and l o g g i n g  c o s t s  and f o r  
i n f l a t i o n  was c a l c u l a t e d  f o r  t h e  y e a r s  f o r  which 
d a t a  were  a v a i l a b l e  ( T a b l e  4 ) -  R e g r e s s i o n  a n a l y s i s  
was used  t o  e s t i m a t e  a v e r a g e  a n n u a l  r a t e s  o f  
i n c r e a s e  f o r  a l l  bu t  t h e  l a b o r  c o s t s ,  which were  
c a l c u l a t e d  by d e t e r m i n i n g  t h e  s i m p l e  i n t e r n a l  r a t e  
o f  r e t u r n .  



TAUI.1: 3.--Average t4eekly Soutl,crn Pulpwood l'roduction Rates f o r  S e l e c t e d  f b r v e s t i n g  Systems, 1976. Source: Adapted from Watson 
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Approximate 
Average 

Average A s s e t s  Average Weekly Production 
No. t : t ~ o r a t t e r i s t i c  Number of 1979 Per Per 

tiar#est ing  System Firms Equipmezit E ~ i t p l  o y e e s  d o l l a r s  cords person $10,000  - - 
Shortwoo I :  

A Etanaal U o b t s i l  398 S t r a i g h t  Truck/lland Loading 1 . 6  3,800 16 1 0 . 0  42 .1  

c Farm Tractor /Bobtai l  1105 S t r a i g h t  ?'ruck/Rigstick/Farm 7 . 0  29 ,500  2  5 1 2 . 5  8.5 
Tractor 

D Forwarder 329 Forwarder 3 .4  4 9 , 0 0 0  55 1 6 . 2  11 .2  

F Cable Skidder 

C Gr'tpple Shidder 

14? C.rble 6/i ir Grapple $kidder /  4 . 3  108 ,000  99 2 3 . 0  9. L 
Knuckleb*ictn~/'l rat  l e r  

369 Cable ~ k i d d e r / b t ~ c k l r b o o ~ n /  
Front End Loaders 

20 Cdble/Cr.lpple Skidder/ 
Knuckleboom 

TABLE 4.--Average Wage R a t e ,  Equipment P r i c e ,  
Logging C o s t ,  and I n f l a t i o n  R a t e s  o f  I n c r e a s e  

Trend from I n i t i a l  
Year t o  1984 
I n i t i a l  Year - 

Cost  I t e m / I n d e x  -- 1967 1970 1971 I976 - - 

P a y r o l l  p e r  Employee 
Sou th  7 . 8  - - - 

Equipment Pu rchase  P r i c e s  

In-Woods Equipment - - 8 . 8  - 
Highway V e h i c l e s  8 . 3  - - - 
A l l  I.ogging Eqpt .  - 8.7  - - 

1.ol;glng C o s t s  

Timber Mart Sou th  
Pu 1  pwood - - - 4.9 
Sawtimber - - - 3 .3  

1 .ou i s i ana  
Pulpwood 2 . 2  6 .2  5 .4  2 ' 6  
Sawt imber 8 .7  8 . 0  7.8 8.6 

I n f l a t i o n  I n d i c e s  

CNP lfef l a t o r  7.2 7 - 1  7 . 1  7 .3  
P I ' I - I n d u s t r i a l  8 . 3  9.1 9 . 1  8 . 3  

The C r o s s  N a t i o n a l  P roduc t  (CNP) i m p l i c i t  p r i c e  
d e f l a t o r  and t h e  P roduce r  P r i c e  Index  f o r  I n d u s t r i a l  
Commodities ( P P I - I n d u s t r i a l )  , a s  p u b l i s h e d  i n  t h e  
Economic Repor t  o f  t h e  P r e s i d e n t  (19851,  were used 
t o  r e f l e c t  i n f l a t i o n  r a t e s  d u r i n g  t h e  t ime  p e r i o d .  
'I'lterie a r e  r e p r e s e n t e t i v e  o t  i n f  l a t i o ~ t  i n  t h e  o v e r i l l 1  
economy ((;Nil) and t h e  i n d u s t  r i a l  s e c t o r  
( P P I - I n d u s t r i a l ) .  

The w e i g h t e d  a v e r a g e  r a t e s  o f  i n f l a t i o n  
c a l c u l a t e d  f o r  p u r c h a s e  p r i c e s  of in-woods equipment  
i n c r e a s e d  a t  a n  a v e r a g e  r a t e  o f  8 . 8  p e r c e n t  p e r  y e a r  
from 1971 t o  1984--the y e a r s  f o r  which d a t a  were  
a v a i l a b l e .  Highway v e h i c l e s  i n c r e a s e d  a t  a  r a t e  o f  
8 .3  p e r c e n t  p e r  y e a r  from 1967 t o  1984,  and a l l  
l o g g i n g  and highway equipment  a t  8 .7  p e r c e n t  from 
1970 t o  1984. Dur ing  t h e  t ime  p e r i o d  from 1967 t o  
1984, t r e n d  a n a l y s i s  i n d i c a t e d  t h a t  t h e  r a t e  o f  
i n f l a t i r ~ n  i n c r e a s e d  a t  7.2 p e r c e n t  p e r  y e a r  a s  
measured by t h e  CNP d e f l a t o r  and 8.3 p e r c e n t  f o r  t h e  
P P I - I n d u s t r i a l  i n d e x .  

Dur ing a l l  t ime  p e r i o d s ,  t h e  c o s t s  f o r  b o t h  
l o g g i n g  equipment  and l a b o r  g e n e r a l l y  i n c r e a s e d  a t  
r a t e s  g r e a t e r  t h a n  t h e  g e n e r a l  i n f l a t i o n  r a t e ,  a s  
measured by t h e  GNP i m p l i c i t  p r i c e  d e f l a t o r ,  b u t  
l e s s  t h a n  t i le P r o d u c e r  P r i c e  Index  f o r  I n d u s t r i a l  
Commodities.  Equipment and l a b o r  c o s t s  have  
i n c r e a s e d  a t  r a t e s  c o n s i d e r a b l y  g r e a t e r  t h a n  t h e  
p r i c e s  r e c e i v e d  by l o g g e r s .  The c o s t  t r e n d s  f o r  a l l  
b u t  L o u i s i a n a  sawt imber  h a r v e s t i n g  were  
s i g n i f i c a n t l y  l e s s  t h a n  i n f l a t i o n ,  l a b o r ,  and 
equipment  cost-  i n c r e a s e s - - a l m o s t  h a l f  a s  much. T h i s  
i m p l i e s  t h a t  r e a l  ( i n f l a t i o n - a d j u s t e d )  l o g g i n g  c o s t s  
have  d e c r e a s e d  s u b s t a n t i a l l y  s i n c e  1967. 

CONCI.US IONS 

C o s t s  f o r  h o u r l y  wages and f o r  p u r c h a s i n g  
l o g g i n g  equipment  have i n c r e a s e d  s i g n i f i c a n t l y  i n  
t h e  l a s t  15 y e a r s .  While n e i t h e r  t h e  a v a i l a b l e  wage 
r a t e  o r  equipment  c o s t  d a t a  b a s e s  a r e  w i t h o u t  
f a u l t s ,  t h e y  s h o u l d  p r o v i d e  a  r e a s o n a b l e  b a s i s  f o r  
e s t i m a t i n g  t r e n d s .  The s m a l l e r  a n n u a l  p r i c e  
i n c r e a s e s  f o r  l o g g i n g  c o s t s  t h a n  f o r  i t s  component 
f a c t o r s  i n d i c a t e  t h a t  l o g g e r s  have i n c r e a s e d  t h e i r  
p r o d u c t i v i t y  g r e a t l y  o r  a r e  a c c e p t i n g  lower  p r o f i t  
marg ins .  1  t  c o t ~ l d  be  b o t h .  I .oggers  can  have  a  
lower  p r o f i t  mnrgin  h u t  s t i l l  make more money from 
i n c r e a s e d  v o l  m e .  



O v e r a l l ,  t h e  r e s u l t s  s u g g e s t  t h a t  d e s p i t e  
g r e a t e r  c o s t s  f o r  l a b o r  and equ ipmen t ,  new 
h a r v e s t i n g  equipment  h a s  i n c r e a s e d  l o g g i n g  
p r o d u c t i v i t y .  Adopt ion o f  new l o g g i n g  equipment  and 
improvements  t o  e x i s t i n g  equipment  have  d e c r e d s e d  
r e a l  l o g g i n g  c o s t s ,  making t h e  f o r e s t r y  s e c t o r  more 
contpet i  t i v e .  However, no new ma jo r  e q u i p m e t ~ t  
i n n o v a t i o r ~ s  seem imminent.  Fo r  t h e  n e a r  f u t u r e ,  a t  
l e a s t ,  i t  a p p e a r s  t h a t  r e f i n e m e n t s  t o  e x i s t i n g  
equipment  w i l l  p r e v a i l .  I n  t h i s  s i t u a t i o n ,  some 
g a i n s  i n  p r o d u c t i v i t y  w i l l  c o n t i n u e  f o r  t i le  s l ~ o r t  
t e rm a s  more l o g g e r s  move from t h e  o l d e r ,  l e s s  
p r o d u c t i v e  s y s t e m s  t o  modern f e l l e r - b u n c l t e r  
g r a p p l e - s k i d d e r  sys t ems .  But b e t t e r  l a b o r  t r a i n i n g  
and l o g g i n g  management a r e  l i k e l y  t o  be  t h e  
long- term keys  t o  c o n t i n u e d  p r o d u c t i v i t y  
improventents i n  t h e  l o g g i n g  s e c t o r .  I . e t ' s  hope we 
c a n  c a p t u r e  t h i s  o p p o r t u n i t y  a s  we have  w i t h  
equipment  development  and a d o p t i o n .  
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